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ABSTRACT 
Presently the teaching and learning of mathematics in polytechnics and university colleges cause 
problems in three main areas.  These are the subject itself, time constraints and non-optimized meeting 
time between students and lecturers. This paper proposes a new method based on CD-Interactive 
Collaborative Learning (CDICL) which is a merge between multimedia and collaborative learning. Pre-
Test and Post Test is used to collect primer data among students in KUITTHO Diploma Information 
Technology. The understanding towards mathematics improved with the usage of SPSS, a statistical 
package.    
 
INTRODUCTION 
Most teachers at schools use “chalk and talk” to teach mathematics. If the students face any problems in 
mathematics, their teachers are their first consultants.  The best time for consultation is during school 
break.  This limited time is very hard for the students to see their teachers because the teachers are multi-
managers.  Any small problem that is not attended to at schools would lead to anxiety in mathematics 
learning when the students proceed into higher institutional learning (Marzita, 2002).  In spite of the 
students anxiety to do well in mathematics, the lecturers in higher institutions do not have enough time for 
remedial work.  
 
Nowadays students see the benefits of computers at homes and schools. Riedesel &  Clements (1985) 
wrote “..used wisely – computers can help humanize and improve the intellectual quality of educational 
environments.”  It is noted that students use many learning styles that suit them.  One of the styles is 
using multimedia computers. However, the teachers are exposed to different learning styles that were 
out-dated (Morell et al, 2001). Morell et al. argued that a mismatch between teaching styles and students 
learning styles would lead to poor student performance, a high attrition rate and faculty frustration.  At 
present the public has seen the benefits of studying in groups as practiced in Mara Junior Science 
Colleges in Malaysia. Learning in groups produced much higher results than from individual learning. 
Examination results from MRSM proved the efficacy of study group which is an important component in 
problem based learning (PBL) (Tan, 2003; Linda, 2004). In Malaysia, English is used as a medium of 
instruction in teaching of mathematics and science since 2001. The government believed that graduates 
will be more marketable and be able to compete globally if they are trained in English. The real 
philosophy of working collaboratively is the future workers must be able to learn, work and solve problems   
together in order to survive Tan (2003).  Collaborative Learning is a subset of PBL.   
 
Many  research  had been done to solve teaching and learning in both technical and non-technical 
subjects (Chen Ai Yen, 1996; Kutzler, 1999) but very few has tried to do two things together ie., learn 
while solving problems.  Among the core subjects in technical disciplines incorporates mathematics and 
one of the most important topics dwelled heavily is called algebra which is the gate to calculus.  As a 
result this paper discusses algebra used in the model Compact Disk Interactive – Collaborative Learning 
(CDICL). In view of the above scenario the researchers developed the cd-interactive using English and 
the students will work in small groups. The objective of the research is to determine whether the merging 
of cd-interactivity with collaborative learning could enhance students’ work in mathematics algebra after 
being exposed to CDICL in multimedia computer laboratory. 
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LITERATURE REVIEW 
In the world of mathematics education, students start learning  things from the lower skills - number 
systems to higher  skills such as  calculus (Papert , 1980; Norizah, 2002) and along the way they 
construct their understandings with their prior knowledge.  Constructivist propagates that pupils learn 
better by taking small amounts of knowledge one at a time (Gagne, 1987).  The teachers are taught to 
teach one thing at a time too.  The children will proceed to other things after they are assessed by their 
teachers using Taxonomy Bloom principles (Felder, 1991). 
 
In the classrooms, the students learn to cooperate with their peers in order to learn something together.  
This is seen when desks are put next to one another.  If they can cooperate well there is a very strong 
chance that the students can learn better and faster (Dillenbourg, 1999; Morell et al., 2001).  Learning 
cooperatively produced important results because it has two important elements i.e., accountability, and 
the desire to make sure every body in a group to perform well. 
 
Meanwhile, computer based learning gives many benefits to teachers and students.  One of them is 
through drilling and practice which is good in mathematics. Chinese proverb goes to say “Practice makes 
perfect”. However, CBL is good for individual paced learning and practice (Woodhouse & McDougall; 
1986; Webb, 1991).  Presently today’s school could not afford this set-up.   Students share a computer to 
learn things in the classroom.  Each group of students has a leader and the rest of the group just 
cooperated.  Thus there needs to be a meeting point between the strength of CBL with the strong 
structure of group work. 
 
In the field of cognitive theory a body of research has introduced Hermann Brain Model (1995).  Hermann 
(1995) argued strongly that the human’s left brain do specialized on facts while the right brain dwells on 
visual images.  Steyn (1999) has adapted Hermanns model as a whole brain model for mathematics’ 
graphical exploration work and concepts.  Another body of research by Tan (2003) and Linda (2004), talk 
about how much the retention rate of different teaching and learning approaches could be achieved.  
Results was  retention rate by reading is 10%, audio visual 20%, discussion group 50%, practice by doing 
75% and teaching others 80%. However, Atkinson (2001) argued about designers and users perspective 
in designing multimedia courseware.  Multimedia technology through careful constructions of courseware 
products that incorporates instructional design principles, dual coding theories and generative theory of 
multimedia learning (Stemler, 1997; Rosli, 2004; Baharuddin Aris et al., 2002) could help students learn 
using CBL.  Most instructional designers propagate one screen for one idea only in order to avoid 
overloading problems (Baharudin Aris et al., 2002).  However, this idea of one screen to one idea is 
difficult for group work. It may be too slow for a fast learner who is working in a group of 2 or 3’s.  As a 
result this paper introduces 4 quadrants screen approach –using theories of Hermann Brain Model and 
multimedia elements to help the learning of algebra among 18+ students in FTMM, KUiTTHO.   
 
METHODOLOGY 
This CD-Interactive technology uses Macromedia Flash MX 2004 Professional. It is a mixture of 
multimedia elements of text, graphics, animations, audio, plus action-script programming language. The 
action script produces application that is more interesting, non-linear and interactive. Human’s voice is 
recorded first before it is applied into the application of Flash MX 2004. The screen is designed and 
edited using tools in Flash MX 2004 software that incorporates the division of any computer screen into 4 
quadrants. This 4-quadrant approach is used to adapt Hermann Four Quadrant Whole Brain Model 
theory. At the end it is published and burn into compact disks.  One of the authors of this paper is a 
multimedia expert from FTMM, KUiTTHO.  
 
The content of the cd comprises of basic algebra topics called factorization, simplification and difference 
of two squares.  These topics are dealt with at Form 1 to Form 5 level Mathematics syllabus KBSM 
Malaysia. The content is written by the first author of this paper who has a master in computer education, 
and has spent 20 years teaching mathematics. The content of the CD is approved by a mathematics 
expert from Polytechnic Kota Bharu, Malaysia. 
     
Sample:  75 students Year 1 Diploma IT from FTMM. Three groups of students are taken i.e., 2004/05 as 
a control group and 2005/06 as experimented groups.  Each group has 25 students.  The quality of 
students and level of mathematics competency is assumed to be the same from year to year in KUiTTHO. 
Two groups of experimented students are created and the students are chosen randomly. Group A 
(CDICL), Group B (CDI only) and Group C (control group).  Each group has 25 students.  The experiment 
is run for 4 consecutive weeks.  The rationale is that the topic of algebra is taught for the first one month 
of the Mathematics Diploma IT syllabus only.  Group A and Group B went through 2 hours lecture and 1 
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hour CD in a computer graphic laboratory in FTMM per week.  Therefore groups A and B have 8 hours 
lecture on algebra and 4 hour lab work using cd-interactive.  Group C only relies on traditional teaching 
only 2 hour lecture and 1 hour tutorial.  The same lecturer is teaching all the 3 groups for the 2 years.  
Their activities are recorded and interviewed.  Each group went for a Pre Test at the first week and Post 
Test after the fourth week. The control is from 2004/05 group Semester 1 Year 1. The main researcher is 
the teacher in-charge.  
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Figure 1: Herman Brain Model (adapted from Herman 1995) 
 
 
 
 
 
 
 
Figure 2:  A screen in CDICL model 
 
Format of the computer lab cdi work:  Each group of students is allowed to work alone, pairs of twos and 
threes.  The CD has three components:  basic algebraic notes, exercises and tests that are categorized 
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as Level 1 simplest to Level 3 Hardest.  Each exercise from the respective notes has 10 different 
questions and lastly each Test Level has 10 different questions.  In the notes section, the students are 
taught progressively from Quadrant 1, 2 that has basic notes, Quadrant 3 has picture and lastly Quadrant 
4 has interactive part.  In each screen, at Quadrant 4 when the students answer, the CD will give right or 
wrong response.  In the test levels, the question will start from the Quadrant 4 first, then right-wrong 
response followed by the steps taken by the cdi starting from Quadrant 1, 2 and 3 as checking 
procedures.  Therefore the 4 Quadrant approach is always consistent throughout the entire 1 screen see 
Figure 1 and Figure 2 below. This cd-interactive is used for 20 minutes only for each session in the 
computer laboratory. There is a workbook for each session. The remaining time say 30 minutes are used 
for workbooks where students can double check any thing from the cd that is ON at the moment. Group A 
is assisted by a partner and teacher while Group B is assisted by a partner only. Group C did not use cd.   
 
FINDINGS 
 From a series of interviews, good students like to work with peers of homogeneity type in terms of 
mathematics ability.  However, weaker set of students enjoy learning from peers who are better off in 
mathematics and like to teach.  Those who teach commented that they gained more understanding by 
teaching.  This is consistent with Tan (2003) and Linda (2004).  The cd help them to focus during the first 
20 minutes while they started to use the workbook at the later part of each learning session.  Early 10 
minutes shows that the students are glued to the screen but after that they tend to talk more about 
mathematics with peers.  They commented that attractive screen with graphics but little text helps them to 
study.  The cd content progresses from a simple stage   to harder work as they proceeded from Week 1 
to 4.  The test from the cd is quite challenging but interesting. The summary in the workbook proved that 
they are imitating what Hermann Brain model propagates.  Most mathematical works are put on the left 
side of the workbook covering Quadrant 1 and 2 only.  They commented it is easier to read facts in the 
screen because they read from left to right. Below are some results from SPSS. Code:  0 is traditional 
teaching, 1 is CDICL model and 2 for CD only. 
 
Table 1:  Differences in means by different groups 
Descriptives
Difference
25 2.3200 2.41039 .48208 1.3250 3.3150 -3.00 7.00
25 8.6400 9.84412 1.96882 4.5765 12.7035 -2.00 38.00
25 8.1200 11.94543 2.38909 3.1892 13.0508 -12.00 34.00
75 6.3600 9.37599 1.08265 4.2028 8.5172 -12.00 38.00
0
1
2
Total
N Mean Std. Deviation Std. Error Lower Bound Upper Bound
95% Confidence Interval for
Mean
Minimum Maximum
 
 
Table 2:  Test of homogeneity of variances 
Test of Homogeneity of Variances
Difference
13.087 2 72 .000
Levene
Statistic df1 df2 Sig.
 
 
Table 3:  F-value 
ANOVA
Difference
615.440 2 307.720 3.762 .028
5889.840 72 81.803
6505.280 74
Between Groups
Within Groups
Total
Sum of
Squares df Mean Square F Sig.
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Figure 3:  The mean plots from different groups 
 
From SPSS Table 1, Table 2, Table 3 shows results by taking ANOVA option to check differences in 
means and variances from different groups. (note: 0 for traditional learning, 1 for CDICL and 2 for CD 
only).  Figure 3 depicts that there is a significance of 0.028.   Since significance level is less than 0.05, H1 
is accepted and we conclude that there is a statistically significant effect on learning algebra using CDICL 
model. 
 
DISCUSSION 
From video recording a weaker student in any group followed through the process from early to later 
stage using peer’s help in learning.  However, average students gain most through CDICL because the 
peers are helping them collaboratively in the topic of algebra by discussing things from the cd.  Personal 
accountability and motivation to do well and not letting down peers make all partners strive hard  for 
excellence are the contributing factors.   English medium of instruction caused initial problem but it slowly 
dissolves after some sessions. From interviews, they admitted that learning things in group is far 
enriching than individual work but few peers could not stand long if collaborating with a very weak partner. 
They admitted they gained less with slow learners (Marzita Puteh, 2003).  Their retention is better using 
multimedia cd because they can remember quickly at the screen when certain concepts were put at their 
earlier notes but the retention is much higher if they are put to harder problem by using workbook. The 
workbook guides them when discussing (Norizah, 2002). There seems to be a relationship between the 
powers of writing, calculating while talking about something with peers.  Layout of the workbook   allows 
space for peers’ helping to understanding things.  The content of the 4 quadrant-screen CDICL is easily 
absorbed if facts come from the left screen because of roman writing style.  Flow of ideas from Q1 to Q2 
is read fast because of the ways of writing that is from top to bottom. Pictures in Q3 help the users to 
relate facts and concepts.  Meanwhile interactive work in Q4 concludes all their work by doing, trying the 
questioned posed.  Overall, the screen suits if students discuss with peers.    If we remove the cd, the 
classroom looks restless.  If we remove peer discussion in laboratory work, the situation gets dull and 
boring when using cds.  The teacher’s elaborations can not come during their cd work in the first 20 
minutes because it disturbs the users because they cannot do two things (listen and seeing cd) at one 
time.  By removing teacher elaboration and peer elaboration leads to them to self study.  They can do self 
study and gain if CDICL is exposed first.  The skills of computer keyboards play a small deterring factor in 
the work after few sessions with the peers. More over the screen is CDICL is designed such that the 
buttons are laid for easy handling.   
 
CONCLUSION 
Cd maths contents written in English plays an important factor in learning algebra. Slow learners suffer at 
the early part. Figures from SPSS (Table 1, 2, 3) revealed that there is a significant contribution by CDICL 
in learning algebra. However, lots of time is spent in understanding instructions from teachers and cds 
before absorbing its content. But once the students are used to it, the teachers just facilitate in learning 
mathematics. This remove remedial work load by teachers.  The same peer in the same group over a 
long period of time gives long benefit to learning.  This is consistent to Tan (2003), Linda (2004) findings. 
The quality of content in the cd is a main factor that pulls every body to experience benefiting work which 
is consistent with Baharudin Aris (2002); Norizah (2002) and Atkinson (2001) work.  It is easier to control 
the students if they use cd as a medium of learning. The workbook format could strengthen the students 
understanding once they are away from the computer. It helps them to focus to learn mathematics which 
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was proven by Norizah (2002).  Based on the result CDICL could be extended into a polytechnic 
environment where each class has bigger number of students in order to see its effect in teaching and 
learning environment. 
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